In this paper, we investigate the monetary transmission mechanism through interest rate and real effective exchange rate channels, for five South-Eastern European countries, 
Introduction
The integration procedure of the South-Eastern European economies to the European Union (EU) is continuously evolving and becomes intense during the last decade. For instance, some of the South-Eastern European countries are either already members of the European Union (EU) or the Eurozone, or associated with the EU; and some others are set to become EU members. Of course, this implies that the EU affects the above countries in a more systematic way. At the same time, the economic transactions in this region have become more significant and systematic, leading banks, enterprises, trade and individuals to extend their activities in the whole region. Thus, there is a need of systematic and detailed research about the economic policies of the countries in this region, especially in our days when the current financial and debt crisis in the Eurozone is at stake. On the one hand, Greece, which is a Eurozone member since 2001, is in deep recession with high sovereign debt, and having signed the Memoranda I and II with the ECB-EU-IMF, is in fiscal contraction and faces high unemployment. On the other hand, the emerging economies of the South-Eastern Europe are characterised by relatively high current account deficits and are more vulnerable to the deterioration of the international economy, since they have been negatively affected by the reduction of external demand and the increase in the cost of borrowing from abroad.
In the present paper we attempt to investigate the monetary transmission mechanism for five countries of South-Eastern Europe, namely Bulgaria, Croatia, Greece, Romania and Turkey. Especially for the transition economies (Bulgaria, Croatia and Romania) this investigation is quite important, since it will allow us to understand how fast, and to what extent, a change in the central bank's instruments modifies domestic variables, such as inflation. Note that an increasing number of transition economies are already making use of inflation targeting regime, or are planning to do so. Also, it is important to evaluate whether monetary transmission operates differently in the transition economies. Coricelli, Égert and MacDonald, (2006) analysed monetary policy transmission mechanism in Central and Eastern Europe through four channels: (i) interest rate channel, (ii) exchange rate channel, (iii) asset price channel, and (iv) broad lending channel. In the present analysis we will focus on the interest rate and real effective rate channels.
The literature about monetary policy transmission mechanism is quite large and extending, both in the theoretical and empirical frameworks. Regarding the interest rate channel, there are three approaches. The 'cost of funds' approach, which tests how market interest rates are transmitted to retail bank interest rates of comparable maturity (De Bondt, 3 2002 ), the 'monetary policy' approach, which directly tests the impact on retail rates of changes in the interest rate controlled by monetary policy (Sander and Kleimeier, 2004a) , and a unifying approach that includes two stages: the pass-through from the monetary policy rate to market rates and the transmission from market rates to retail rates. Note that the interest rate pass-through is usually investigated using an error correction model (ECM) framework.
During the last two decades, several researchers have focused on the transition countries of the Central and Eastern Europe. They have mainly studied the asymmetry of the adjustment process, in relation to the Eurozone countries, and (b) the long-run pass through. Regarding the former their results are mixed (Opiela, 1999; Crespo-Cuaresma, Égert and Reininger, 2004; Horváth, Krekó and Naszódi, 2004; Sander and Kleimeier, 2004b; Égert, CrespoCuaresma and Reininger, 2006) , while regarding the latter their results indicate that both the contemporaneous and long-run pass-through increase over time, while the mean adjustment lag to full pass-through decreases, as more recent data can be used (Crespo-Cuaresma, Égert and Reininger, 2004; Horváth, Krekó and Naszódi, 2004; Sander and Kleimeier, 2004b) . The exchange-rate pass-through in the transition economies has also been studies by several researchers, using mainly vector autoregressive (VAR) and vector error-correction (VECM) models (see, for instance, Darvas, 2001; Mihaljek and Klau, 2001; Coricelli, Jazbec and Masten, 2003; Dabušinskas, 2003; Gueorguiev, 2003; Bitâns, 2004; Kara et al., 2005; Korhonen and Wachtel, 2005) .
The novelty of this paper lies on the following issues. Firstly, we use the most recent data from the mid-1990s to 2011, in order to establish a valid long-run relationship for each sample country and to estimate impulse response functions. Secondly, recently developed Lagrange Multiplier (LM) unit root (Lee and Strazicich, 2003) and cointegration tests (Johansen, Mosconi and Nielsen, 2000 and their extensions in several recent papers noted below) have been implemented in the analysis.
These tests allow for structural breaks in the data. Such breaks are important in this context, since the economic policies implemented in the sample countries are likely to have caused structural shifts in the level and trend of their variable. Additionally, the sample countries are heterogeneous and in different stages of integration with the EU: Bulgaria and Romania joined the EU in 2007 after a long transition period from centrally-planned to free market economies; Croatia will join the EU in 2013 having also followed a long transition period;
Greece is a Eurozone member since 2001; and Turkey has settled a customs union with the 4 EU in 1996, is under negotiations for EU membership in the future, and also had a stand-by agreement with the IMF for a number of years.
In summary, the empirical evidence validates the existence of structural breaks and identifies a valid long-run relationship among the industrial production, the consumer price index, the money supply, the money market rate and the real effective exchange rate, for each of the five countries under consideration. Additionally, the estimated impulse response functions regarding the monetary variables and the real effective exchange rate converge and seem reasonable in all cases.
The rest of the paper is organised as follows. Section 2 describes briefly the theoretical framework of the analysis and outlines the unit root and cointegration tests in the presence of structural breaks. Section 3 describes the data and analyses the empirical results, while Section 4 provides some concluding remarks.
Theoretical Framework
In the present study, we estimate a reduced-form model in order to investigate the monetary transmission mechanism for the countries under consideration, namely Bulgaria, Croatia, Greece, Romania and Turkey. The analysis will focus on the interest rate channel and the real effective exchange rate channel. We did not attempt to construct a full structural model in order to capture relationships proposed by economic theory, due to (a) data limitations, and 
Unit Root Tests with Structural Breaks
In order to test the statistical properties of the data, we used the two-break LM (Lagrange Multiplier) test developed by Lee and Strazicich (2003) . This test has several desirable properties: (a) it determines the structural breaks "endogenously" from the data, (b) its null distribution is invariant to level shifts in a variable, and (c) it is easy to interpret; by including breaks under both the null and alternative hypotheses, a rejection of the null hypothesis of a unit root implies unambiguously trend stationarity.
Consider for instance the two-break LM unit root test for the process t y generated by
where A(L) is a k-order polynomial and t Z is a vector of exogenous variables, whose components are determined by the type of breaks in t y . Lee and Strazicich (2003) extend Perron's (1989 Perron's ( , 1993 
where , 2,..., 
To endogenously determine the location of the two breaks ( , 1, 2)
the twobreak minimum LM test statistic is determined by a grid search over  :
The critical values for this test are invariant to the break locations () j  for Model A but depend on the break locations for Model C. 
Cointegration Tests with Structural Breaks
As in the case with unit root testing, structural breaks in the data can distort substantially standard inference procedures for cointegration. Thus, it is necessary to account for possible breaks in the data before inference on cointegration can be made. In the recent literature on cointegration in a VAR framework, there are two main approaches that test for cointegration in the presence of structural breaks.
The first approach has been developed by Johansen, Mosconi and Nielsen (2000) (JMN). It extends the standard VECM with a number of additional dummy variables in order to account for q possible exogenous breaks in the levels and trends of the deterministic components of a vector-valued stochastic process. JMN then derive the asymptotic distribution of the likelihood ratio (LR) or trace statistic for cointegration and obtain critical values or p-values, for the multivariate counterparts of models A and C above with q possible breaks, using the response surface method. ,~(0, ) The second approach has been developed by Lütkepohl and his associates Saikkonen and Lütkepohl, 2000; Trenkler, Saikkonen and Lütkepohl, 2008 ) (henceforth the LST approach). These authors assume that the DGP for a vector-valued process t y is such that its deterministic part does not affect its stochastic part. It is then possible to remove the deterministic part, with possible breaks, in the first stage, and carry out 
where t is a linear time trend, ,~(0, ), 1,...,
It is also assumed that the components of replacing t x by ˆt x in the VECM (7b) and computing the LR or trace statistic:
where the eigenvalues ' i s  can be obtained by solving a generalized eigenvalue problem, along the lines of Johansen (1988) .
Under the null hypothesis of cointegration, Trenkler et al. (2008) 
Data and Empirical Results

Data
Our sample consists of monthly data that end on 2011:07. The starting date of the data for each country is different, depending on data availability supply (M1 for Croatia, M2 for Romania, M3 for Bulgaria and Turkey, while for Greece that is a Eurozone member we did not use money supply in the analysis), money market rate (MMR) for all countries except Greece, for which we used Treasury bill rate (TB), and real effective exchange rates based on consumer price index (REER). All data were obtained from the International Financial Statistics of the IMF, except for the real effective exchange rate for Turkey that was obtained from the Central Bank of Turkey. All data, except interest rates, were transformed into natural logarithms.
Unit Root Tests Results
Before proceeding to our analysis, each time series was first tested for a unit root. Table 1 reports the unit root results from the two-break LM test. Each time series was tested for a unit root using the two-break LM test at the 1-and 5 percent levels of significance. The number of lags, k , in equation (2) was determined using a "general to specific" procedure at each combination of relative break points 12 ( , )
.Initially, the lag-length was set at 12 k  , and the significance of the last lagged term was examined at the 10 percent level. The procedure was repeated until the last lagged term was found to be significantly different than zero, where the procedure stops.
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As shown in the last column of table 1, the unit root hypothesis with two structural breaks cannot be rejected for all variables under consideration. Column 5 of table 1, which presents the estimated structural breaks in each time series, indicates that the consumer price index, the money supply and the money market rate of Croatia experience one structural break. Also, column 3 of table 1 reports that Model C (i.e. break(s) in both the level and the trend) fits the data best for all of the cases, over the sample period. Not surprisingly, the estimated structural breaks correspond well to specific events that have taken place in the sample countries during the sample period.
More specifically, the industrial production, the money market rate and the real effective exchange rate of Bulgaria experience a structural break in the 2008-2010 period, which is probably related with the consequences of the global financial crisis. The real effective exchange rate of the country, along with the consumer price index and the money supply appear to have a break in 2007, when Bulgaria became a full member of the EU. Also, the industrial production, the consumer price index, the money supply and the money market rate of Bulgaria experience a structural break in the 2001-2005 period. In general, these breaks can be attributed to certain measures that the country adopted during the long transition period that experienced, and the negotiations for EU accession. Note that following the 1997 economic and financial crisis, Bulgaria adopted a euro-based currency board to stabilise its exchange rate, and implemented a comprehensive economic plan, which included trade and price liberalisation, welfare sector reform, and divesting in state-owned enterprises. Moving to Romania, the two structural breaks on the industrial production and the second break on the money market rate can be attributed to the global financial crisis. Also, the Romanian money supply and real effective exchange rate appear to have a break in 2007, when the country became a full member of the EU. Both structural breaks on the country's consumer price index, along with the first break on the money supply, the money market rate and the real effective exchange rate occur in the 2003-2006 period. In general, these breaks can be attributed to certain measures that the country adopted during its long transition period and the negotiations for EU accession. Note that since 2000, Romania has implemented tight fiscal and monetary policies along with structural reforms designed to support growth and improve financial discipline in the private sector. These reforms have placed the country's public finances and the financial system in a firmer footing. Further, Romania is currently considering a currency board vis-à-vis the euro, in order to reduce inflation and gain monetary policy credibility.
In the case of Turkey, the industrial production and the real effective exchange rate 
Cointegration Tests Results
In this section we examine the cointegration results with structural breaks on our reducedform vector. These results are based on the JMN and the LST procedures described in Section 2.2. As breaks for each country, we used the estimated structural breaks appeared most frequently in table 1. Also, we avoided using breaks very close to the beginning or the end of our sample. In the case of the JMN procedure we estimated the VECM in equation (5) for each country and computed the JMN LR test statistics and the corresponding response surface pvalues using the JMulti software. Also, the Akaike's information criterion was used in order to select the appropriate lag length, k , in the VECM for each of the five countries. In the case of the LST procedure, we estimated the model in equations (7a) and (7b) by adjusting (7a) to account for the structural breaks specific to each country. Since all five countries experience two significant breaks in both the level and the trend of their exchange rates, we extended equation (7a) Hansen and Johansen (1999) , who suggest a graphical procedure based on recursively-estimated eigenvalues. 
VECMs and Orthogonal Impulse Responses
Based on the cointegration results of the previous section, we have established a valid relationship, which can be interpreted as the long-run relationship between the industrial production, the consumer price index, the money supply, the money market rate and the real effective exchange rate. Following the above, we estimate the corresponding VECMs, based on equations (7a) and (7b). Table 3 presents the estimated coefficients of the solved cointegrating vectors (i.e. reduced form equations) normalised on the industrial production, along with the results from the long-run exclusion test. As shown in table 3 most of the estimated coefficients have the expected signs. The long-run exclusion test investigates whether any of the variables under consideration can be excluded from the cointegrating space. Using the likelihood ratio test statistic, our results imply that the consumer price index can be excluded from the cointegrating equation for Bulgaria, while both the consumer price index and the real effective exchange rate can be excluded from the cointegrating equation for
Croatia. For Greece no variable can be excluded from the cointegration space. The consumer price index and the money market rate can be excluded from the cointegrating equation for Romania, while for Turkey, the money supply, the money market rate and the real effective 13 exchange rate can be excluded from the cointegration space. When it comes to the implied structural breaks, the long-run exclusion test shows that none of the breaks can be excluded from the cointegrating space for Croatia and Romania. On the contrary, both structural changes are found statistically insignificant for Bulgaria, Greece and Turkey in the long run.
Also, we performed weak exogeneity tests, in order to investigate whether a variable can be considered as weakly exogenous to the long-run parameters. A variable is said to be weakly exogenous if the corresponding adjustment coefficient cannot be statistically different from zero. The results for this test are reported in table 4 and provide us information about the variables that drive the system to long-run equilibrium. Starting from the case of Bulgaria, money supply is found to be weakly exogenous and, thus, drives the system to its long-run equilibrium. For Croatia, consumer price index and real effective exchange rate are found to be weakly exogenous, while for Greece, the driving forces of the system are the industrial production and the real effective exchange rate. For Romania, industrial production and consumer price index are found to be weakly exogenous, while for Turkey weak exogeneity has been established for the consumer price index and the money supply.
Finally, and in order to complete our analysis for the monetary transmission mechanism in each country, we estimated orthogonal impulse response functions, based on an innovation of one standard deviation in size, for each of the monetary variables (money supply and money market rate or Treasury bill rate), as well as the real effective exchange rate. The impulse responses are presented in figures 2 to 6. As shown, for the most of them the range of values is of small magnitude. In general, they converge in all cases, implying stability of our model, and seem reasonable. Only in the case of Turkey, the response of money market rate to a shock in money supply and the response of industrial production to a shock in real effective exchange rate do not converge to a stable level. A possible explanation for this peculiar result could be attributed to the strong inflationary tendencies in the Turkish economy.
Concluding Remarks
In the present we attempted to investigate the transmission mechanism for five South-Eastern Europe countries, namely Bulgaria, Croatia, Greece, Romania and Turkey. We focused on the monetary transmission through interest rate channel and real effective exchange rate channel.
Data limitations and the extreme heterogeneity of the above countries did not allow us to construct a full structural model based on economic theory. Thus, we used a small reduced- Trenkler, C., Saikkonen, P. and Lütkepohl, H. (2008) 2003:12, 2008:08 2002:04, 2007:10 2005:02, 2007:08 2001:12, 2009:02 2007:10, 2010 16 -6.41 -6.33 -6.45 -6.42 -6.32 -5.59 -5.74 -5.71 -5.67 -5.65 -5.73 k is the estimated number of to correct for serial correlation. ˆB T denotes the estimated break points. 1  and 2  are the estimated relative break points. IP stands for industrial production, CPI for consumer price index, M1, M2 and M3 for money supply, MMR for money market rate, TB for Treasury bill rate, and REER for real effective exchange rate. n indicates no significant break at the 10 percent level of significance. The critical values are from table 2 of Lee and Strazicich (2003) . SB are the first and the second structural trend break, respectively. Numbers in parentheses are the p-values of the likelihood ratio test statistics for the long-run exclusion tests. NA stands for not available. ** (*) denotes rejection of the null hypothesis at the 0.05 (0.10) level of significance. 
